This study aimed to determine the effect of guided inquiry models with student journals on critical thinking skills in environmental change subject. This study was a quasi-experimental research using cluster random sampling. The population of this study was all students of X Science Class of SMA Negeri 2 Ngaglik. The sample of this study was 2 namely 31 students from X Science Class as the control class and 31 students from X Science 3 class as the experimental class applying the guided inquiry model with student journals. Data collection was performed using a test instrument. The data obtained were analyzed using the Independent sample test of the T-test. The calculation results showed a significant value of 0.000 <0.05, so it can be concluded that there are differences in critical thinking skills between the control class and the experimental class.
Introduction
The education world is one of the various fields required to undergo change in the 21st century. This is because the education sector plays a role in producing human resources involved in the development of the 21st century. Therefore, schools as one of the institutions in the education field must hold a curriculum based on the demands of the 21st century development. One of the aspects developed in educational institutions is the aspect of skills. Skills needed in the face of 21st century development are critical thinking skills and problem solving skills (Özyurt, 2015) [19] . This is supported by the opinion of Liliasari (2009) [15] stating that in the demands of an increasingly advanced and complex era of globalization, the process of science education must prepare qualified students, such as students who own scientific literacy, and have values, attitudes, and higher order thinking skills so that human resources that can think critically, creatively, be able to make decisions, and be able to solve problems will appear.
The importance of the ability to think critically as capital to deal with the demands of the times has apparently not been well implemented by educational institutions in Indonesia (Mundilarto, 2012) [17] . Based on preliminary studies conducted by Rosyid, Jatmiko & Supardi (2018) [12] , secondary school students' thinking skills are still low owing to the fact that the learning process is still one-way or there is only a transfer of knowledge from teacher to student so that students have difficulty building their own knowledge.
Biology is a subject included in the science family. Science is a subject of nature that can help individuals survive in an ever-changing scientific and technological world (Shishigu, Hailu dan Anibo (2018) [20] . As a subject being taught, biology has a variety of materials expected to be understood by students, one of which is the subject of environmental change which is very closely related to daily life. It is expected that this subject can be understood by students. However, frequently, students do not understand this subject and even just learn about existing theories. Environmental change subject should be the one that trains students' ability to think critically, because it is related to environmental problems.
The challenge is indeed for educators to design new learning and curricula that really encourage motivation and independence so as to equip students with learning and thinking skills (Tan, 2003) [23] ; (Mundilarto, 2012) [17] ; (Wartono et al., 2018) [25] . Learning biology is very closely related to the investigation, so it should be in the learning process that the teacher conducts practicum activities to prove the existing theories. Students can learn not only scientific concepts, but also scientific thinking skills and experimental skills. Based on the above explanation, (Nariman & Chrispeels, 2015) [18] in their study said that the learning process designed by the teacher must focus on students. In the student-centered learning model, the learning activities are related to inquiry activities and are based on students' reallife problems. Being able to improve critical thinking skills is a guided inquiry inquiry model (Simanjuntak, Elvis Napitupulu, Manullang, Manalu, & Sinambela, 2019) [22] ; (Kitot, Ahmad, & Seman, 2010) [13] .; (Hein, 2012) [9] .
Guided inquiry model of learning is included in constructivist learning (Chase, Pakhira, & Stains, 2013) [3] ; (Hein, 2012) [9] ; (Conway, 2014) [4] . Constructivist learning basically states that knowledge cannot be transferred from one person to another (Hmelo-Silver, Duncan, & Chinn, 2007) [10] ; knowledge must be actively built by students through interaction with the environment (Domin, 1999) [5] . Inquiry-based activities are inductive, have unspecified results, and require students to make their own procedures (MacKay & Wetzel, 2014) [16] ; (Douglas & Chiu, 2012) [6] . There are 6 syntaxes or steps in the guided inquiry inquiry model used in this study, namely directing students to engage in learning, displaying problems or questions, formulating hypotheses, collecting data, making conclusions, and reflecting (Arends, 2011) [1] . The study conducted by (Koksal & Berberoglu, 2014) [14] , shows that students in the experimental class taught using guided-inquiry learning models have a positive impact on cognitive and affective characteristics. Similar findings stated (Kitot et al., 2010) [13] that guided inquiry inquiry model is effective in improving students' academic abilities, which are critical thinking skills so it must be applied in school.
This study also uses student journals in the learning process. The use of student journals is expected to help students learn independently in order to obtain optimal results through the difficulties and allow improvements that need to be made by the teacher. According to Silbermen (2013) [22] a journal is a reflective note that students make on their own every day. Student journals are expected to help students practice connecting and associating problems with the knowledge they have and can think critically and be able to relate to everyday life.
The effectiveness of guided inquiry learning models with student journals in improving students' critical thinking skills needs to be reviewed and tested empirically for further consistency in improving the ability to think critically of biology in high school students in Indonesia. This study is very important to develop learning models and theories that are able to answer the challenges and skills needs of this century.
Methods

Research Design
This study was a quasi-experiment. This study was conducted at the SMA Negeri 2 Ngaglik in Yogyakarta in April 2019. The population of the study was all 126 grade X students. The research sample consisted of one experimental class totaling 31 students and one control class totaling 31 students. The sampling was done randomly.
Data and Analysis
Data collection techniques used were in the form of description as the test instrument. The test instrument used was validated by the validator lecturer. In the control class and experimental class, the test before and after the learning process was done. The research design used was a Pretest-Posttest control-group. [ 26] Following is the table of research design used:
Remarks: Y1 : Pretest Y2 : Posttest X1: using the guided inquiry model with student journals X2: using scientific approach [8] To find out the increase in students' critical thinking skills, a normalized gain score calculation using the formula is performed:
In addition to the Gain score test, to find out whether there are differences in critical thinking skills in the control class and the experimental class, the research data were analyzed using an independent sample t-test with the help of the SPSS program.
Result
The results were obtained using descriptive pretest and posttest analysis to determine the critical thinking skills of the experimental class and control class students. The results of the measurement of critical thinking skills are presented in the table below: Based on the data from the description it can be seen that there is an increase in critical thinking skills in both classes. Next is the presentation of the diagram of mean regarding the analysis results of the pretest and posttest values of students' critical thinking skills in the figure below: Figure 1 . The mean value of students' critical thinking skills measurement
Testing Prerequisite Analysis
The prerequisite test is carried out to find out whether the data obtained is normally distributed and homogeneous or not. The data used were pretest and postest value data for the experimental and control classes. The first prerequisite test is the normality test, and the data can be said to be normally distributed if the sig value > 0.05 and vice versa, if the sig value < 0.05 then the data are not normally distributed. From the normality test with the SPSS program, the results are presented in the table below: Based on the results of the normality test, it can be seen that the distribution of critical thinking skills of students is normally distributed because it has a significance value greater than 0.05 so that it can be analyzed further. The second test was the homogeneity test using pretest and posttest data of the two classes as well. Homogeneity test is performed to determine the similarity of the two variances, the data is said to be homogeneous if the sig value > 0.05 and if the sig value < 0.05 then the data are not homogeneous. Following is the presentation of homogeneity test results using the SPSS program: Based on the homogeneity test results in the above table, the pretest and posttest values in both classes are greater than the significance value of homogeneity, so the experimental class and control class data values have the same variance (homogeneous).
Hypothesis testing
Hypothesis testing is conducted to determine whether the application of guided inquiry with student journals increases the critical thinking skills of students of X Science class in SMA Negeri 2 Ngaglik on the subject of environmental change. Data analysis used independent sample t-test in the SPSS program. The hypothesis in this study is: Ho : there is no difference in critical thinking skills of experimental class and the control class Ha : there is difference in critical thinking skills of experimental class and the control class
The Ha criterion is accepted if the sig value < 0.05, which means there is a difference between the experimental class and the control class. The following is the presentation of the t-test results in critical thinking skills of experimental and control class students: Based on the results of the t-test in the above table, it can be seen that the significance value (2-tailed) of 0,000 < 0.05 so that it is concluded that Ho is rejected and Ha is accepted. This means that there is a significant difference between the results of the critical thinking skills scores in the experimental class that applies guided inquiry model with student journals in the learning process and in control class that does not apply guided inquiry model with student journals. Therefore, the results of this t-test indicate that the application of guided inquiry models with student journals affected the critical thinking skills of students of X Science Class in SMA Negeri 2 Ngaglik on environmental change subject.
N-Gain Test
Increased students' critical thinking skills in the control and experimental class were obtained by calculating the pre-test and post-test scores using the N-Gain test with the help of an excel program. From the N-Gain analysis, it will be known how much the increase in students' critical thinking skills before and after treatment. Following are the results of the N-Gain calculation presented as presented in table 6 : Table 6 . Data on N-gain test results of critical thinking skills
Mean value
From the table above it can be seen that the difference in the mean of increase in students' critical thinking skills in the experimental class was 28.4 and the N-Gain value was0.77, while that in the control class was 15.9 and the N-Gain value was 0.44. From these results an increase in the critical thinking skills in the experimental class was categorized high, while the category of that in control class was moderate. From the results of the N_Gain test with the help of the excel program it can be seen that the increase in the critical thinking skills of the experimental class students is higher than the control class.
Student Journals
In this study, student journals are assessed based on students' ability to write learning reflections after students have done the guided inquiry model. The following is the recapitulation of student journal scores: Journal writing scores after the learning process with the guided inquiry model was made by the experimental class students at each meeting. From the table above, it is known that there were 3 students in the medium category and 28 in the good category. Thus it can be said that the experimental class students are included in good category for writing journals in the guided inquiry learning model.
Discussion
This research was conducted in April 2019 at SMA Negeri 2 Ngaglik. The objective of this study was to find out whether there was an effect of guided inquiry models with student journals on students' critical thinking skills on environmental change subject in class X. Before conducting research, researchers first conducted a pre-study where the activities carried out were interviewing biology class X subject teachers regarding learning activities at school then compiling research instruments (syllabus, lesson plans, worksheets, and description questions). After that, the research instrument was validated by the expert lecturers. After being declared valid, the instruments were used in this study.
Class
Pretest Based on the results of this study the guided inquiry model with student journals has the effect of increasing students' critical thinking skills as evidenced by the t-test determined from the comparison of the mean posttest scores of students' critical thinking skills on environmental change subject. This can be seen from the diagram in the research results above. The diagram also explains that the value of students' critical thinking skills in the control and experimental classes had different values as evidenced by the t-test, where sig. (2tailed) posttest data was 0.000. This shows that if p <0.05, the value of students' critical thinking skills was significantly different.
The increase in students' critical thinking skills in the control and experimental class can be seen through the N-Gain test. From the N-Gain analysis the data for the control class was 0.44, while for the experimental class was 0.77. These results indicated that the increase in students' critical thinking skills in the experimental class was higher than in the control class. Research conducted by Glandys U. Jack (2013) [11] stated that learning with concept of mapping and guided inquiry is more effective in teaching difficult concepts and able to improve student performance and retention. In line with this opinion, in the study conducted by Evrim Ural (2016) [24] , it is said that the guided inquiry learning model can improve student achievement, including critical thinking skills. Furthermore, research conducted by Florida F. and Mariam Abdul Rahman (2014) [7] highlighted that using reflective journal writing can provide opportunities for students to connect theory and practice so as to enhance student learning experiences. In addition, in research by Rama Cahyati (2018) [2] , student journals provide an increase in the ability to apply student concepts in environmental change subject. So learning using guided inquiry learning models with student journals for students will affect students' critical thinking skills and achieve learning goals.
The guided inquiry learning model with student journals used in this study departed from interviews and observations with biology subject teachers which indicated that this model has never been implemented in environmental change subject. Students only learn from textbooks and other learning resources without experimenting about problems faced in the environment. With this guided inquiry model students learn through experiments conducted with the guidance of the teacher as a facilitator, so students can investigate problems that occur with scientific expertise owned. In addition, with this model, the teacher's role leads to curiosity, encourages thinking with his own initiative, actively processes information, and avoids memorizing habits on students. [ ] A student's journal is a student's reflective notes made by students to find out what students have learned. Student journals that are written are expected to be able to link and connect between problems and knowledge possessed by students so that students are able to think critically in facing the facts of problems in daily life. Development of critical thinking skills can be done by exposing students to factual problems.
Conclusion
Based on the results of research, it can be concluded that the guided inquiry model with student journals has an effect on increasing students' critical thinking skills. This is based on the results of data analysis which shows significant differences between students that apply guided inquiry models with journals and students that do not apply such learning model.
